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[57] ABSTRACT 

A push rod IS forwarded to extrude viscous material in 
a tubular container from the nozzle. When the extrusion 
of viscous material is finished, t.e, stopping the forward 
operation of the push rod, the push rod is allowed to go 
back by a force resulted by expansion of air unavoidably 
contained, in the tubular container thereby absorbing 
expansion of air so as to prevent unwanted discharge of 
the viscous material due to an inner pressure of the 
tubular container, 

17 Claims, 11 Drawing Figures 
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EXTRUSION DEVICE 

BACKGROUND OF THE INVENTION 
L Field of the Invention 

The present invention relates to an extrusion device 
for extruding highly viscous material such as an adhe- 
sive agent* a gap-filling material, an adhesive gap-filling 
material, grease and so on from a tubular container to 
apply it to an object. More particularlyt it relates to an 
extrusion device which prevents undesirable discharge 
of the viscous material from the nozzle, 

2, Description of Pnor Art 

Caulking guns and grease guns have been known as 
devices for extruding highly viscous material from a 
tubular container. For instance, a caulking gun, which is 
used for falling a gap or a joint portion in panels and 
building materials for buildings and containers with a 
highly viscous liquid gap-filling material or an adhesive 
gap-filling material by extruding it from a tubular con- 
tainer, is disclosed in Japanese Examined Utility Model 
Publications 31013/1971 and 11964/1980. The caulking 
gun IS constructed in such a manner that a tubular con- 
■ " containing a viscous gap-fitting material 



10 



\5 



20 



tamer 



is 



formed integrally with the main body or a cartridge 25 ^^jj^y^j meajns. 



the push rod to effect the spring action in the direction 
opposite the forwarding direction of the push rod- The 
spring action of the coil spring causes the control piece 
to turn around a point supported by the supporting plate 
so that the control piece inclines with respect to the 
axial direction of the push rod with the result that an 
circular edge portion of the control opening is friction- 
ally engaged with the outer circumference of the push 
rod. In this case, when the push rod is forwardly pushed 
by the driving unit, the push rod is allowed to move 
because the coil spring is compressed. However, when 
the push rod is moved in the direction opposite the 
forwarding direction, the movement is prevented due to 
the frictional engagement between the control opening 
and the outer circumferential surface of the push rod. 
Accordingly, when an operator operates the lever, the 
push rod is pushed forwardly whereby the gap-filling 
material is extruded from the nozzle formed at the front 
end of the tubular container. On the other hand, when 
the operator stops the operation of the lever, the lever 
returns to the original position together with the driving 
piece by the spring action of the coil spring, while the 
push rod is retained at the forwarding position due to 
the frictional engagement with the control piece of the 



type tubular container is fitted to the main body and a 
push rod is supported by the main body so as to be 
slidable along the axial direction of the main body, 
wherein the gap-filling material in the tubular container 
is extruded from a nozzle formed at the front end of the 
tubular container by a piston member attached at the 
end of a push rod when the push rod is urged in one 
direction along the axial direction. 

A driving unit as means for urging the push rod gen- 
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however, there has been frequently occurred unwanted 
discharge of the gap-filling material, namely, the gap- 
filling material in the tubular container is slowly ex- 
traded from the nozzle even though the operation of the 
driving means is stopped to ^Cfp the extrusion of the 
gap-filling material The unwanted discharging phe- 
nomenon for the gap-filling material remarkably takes 
place as viscosity of the material is high. The unwanted 



Thus, in the conventional extrusion device, when the 
forwarding movement of the push rod is once stopped, 
the pi»h rod is retained at a position of stop by the 
control means. For instance, after completion of work 
for filling a gap between a pair of panels, when opera- 
tion of the driving means is stopped, the push rod is 
retained at the stopped position. TheOt when the driving 
means is operated for filling a gap in another pair of 
A anvmg umc as me^s lor ur^in^ tuc yu^u .uu ^c..x- gap-fiHing material in the tubular container 

erally comprises a dnvmg piece formed of a pla^^^^^^^^ 35 P f.^m the nozzle. In this case, 

body m which an openmg havmg a diameter slightly 
greater than the outer diameter of the push rod is 
formed, the driving piece being supported by inserting 
the push rod in the opening so that it is slidable in the 
axial direction and inclinable with respect to the axial 40 
direction of the push rod, a coil spring interposed be* 
tween the main body of the extrusion device and the 
driving piece and wound around the outer circumferen- 
tial part of the push rod so that the driving piece is - ^ . , ^ . . . ^ 
pushed in the opposite direction opposite the forward- 45 dhdhargo of the gap^ilmg nmterial causes conlanima- 
ing direction of the push rod, and a lever pivotally tion of an object to be worked when apphcauon of the 
supported by the extrusion device main body which gap-filling matenal is s^opped^ue to a t^^^^ 
pushes an end of the driving piece in the forwarding m^t. masking with a tape and so ^'^J^^^J^^^^^^t 
direction of the push rod when the lever is operated. p ace conteminatton of a floor surface devices m the 
The operation of the driving unit is such that when an 50 vicinity of die object to be worked when the operator 
end of the driving piece is pushed by turning the lever moves another place for workmg and contamination of 
in one direction, inclination of the driving piece is clothes of th«! operator and the operator himself. Fur^ 
caused with respect to the push rod whereby a circular ther, it causes loss of me gap-fdling material. In addi- 
edge portion ofthe opening is frictionally engaged with tion, when the gap-filhng material contains organic 
the outer circumference of the push rod. Namely, the 55 solvents, there tafess place problems of finng and work^ 
push rod is pushed together with the driving piece ing conditions for laborers. _ ^ ^ , 
against the spring action of the coil spring. According to study by the inventors of the present 
The conventional extrusion device is provided with a invention, unwanted discharge of the viscous material 
control means for controlling the push rod. The control such as the gap-fiJiing material is caused owmg to an 
means generally comprises a control piece in which a 60 inner pressure of the tubular container and viscoelastic^ 
control opening having a diameter slightly greater than ity of the viscous material in the case that operation of 
the outer diameter of the push rod is formed, the push the driving means is stopped to retam the push rod at a 
rod being inserted in the control opening and one end of position of stop by means of the control means m the 
the control piece being tumably supported by a sup- extruding of the viscous material in the tubular con- 
porting plate made of a plate-like material projecting 65 tainer. Further, according to study by the inventors, it 
from the extrusion device main body, and a coil spring has been fotind that when the viscous material is to be 
interposed between the main body and the control piece " filled in the tubular container, air remams inside the 
and wound around the outer circumferential surface of tubular container, especially in the vicinity of the slid- 



4,681,524 



able bottom due to viscosity of the material. The air is 
compressed by the forwarding movement of the push 
rod. When the movement of the puah rod is stopped, 
expansion of the compressed air and viscosity of the 
material slowly extrudes it from the nozzle. 

In a case that a tubular container Is formed integrally 
with the extrusion device main body, it is unavoidable 
that air remains in the tubular container when viscous 
material is sucked or filled in the tubular container from 
its end portion after viscous material previously filled in 
the container has been exhausted. 

In a case of the extnision device in which a cartridge 
type tubular container filled with viscous material is 
fitted to the extrusion device main body, it is unavoida- 
ble that some amount of air remains at a circular edge 
portion of the slidabie bottom and inner wail of the 
tubular container because the viscous material is filled 
in the tubular container in a string form due to its vis- 
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FJG. 2 is a side view showing the first embodiment of 
the present invention in which a cartridge type tubular 
container is removed; 

FIG. 3 is a front view of apart of the extrusion device 

in FIG, 1; 

FIG. 4 is a side view of a second embodiment of the 
present invention; 

FIG. 5 is a longitudinal cross^sectional view of a third 
embodiment of the present invention; 

FIG. 6 is a longitudinal cross-sectional view of a 
fourth embodiment of the present invention; 

FIGS. 7 to 9 show a fifth embodiment of the present 
invention in which FIG, 7 is a longitadinal cross-sec- 
tional view of an extrusion device; 

FIG. 8 is a view similar to FIG. 7 provided a tubular 
container being removed. 

FIG, 9 is a front view of a part of the extrusion device 



shown in FIG. 7; 

^ . , , 1 J ' *u ^ FIG, 10 is a front view of a sixth embodiment of the 

cosily when the viscous materia! is packed m the con- invention' i»n^i 

tainer. Accordingly, it is impossible to remove the resid- ^ ^'^^f^y^r^^ffj^^^^ 



ual air from the cartridge type tubular container before 
use of it. Further, it h^ been found that it takes much 
time to fill the viscous material in the cartridge type 
tubular container without leaving air in it and that it is 
impossible to evacuate air remaining in the cartridge 
type tubular container for a relatively short time with- 
out causing hardening of the viscous material. 



FIG. 11 is a longitudinal cross-sectional view of a 
seventh embodiment of the present invention, 

DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENTS 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
extrusion device which prevents unwanted discharge of 
the viscous material when extruding operation is 
■ stopped. 



FIGS, 1 to 3 show the first embodiment of the present 
invention in which a cartridge type tubular container 3 
is supported by a receiving part 2 of an extrusion device 
main body 1, The extrusion device main body 1 is pro- 
30 vided with a driving part 5 having a driving means 4 
and a push rod control means 6 as well as the receiving 
part 2, The receiving part 2 is constituted by a base 
member 21 adjacent to the driving part 5, the base mem- 
ber being formed by stamping a metal plate into a shal- 
The foregoing end the other objects of the present 35 bottomed circular tube, a head part 23 made of a 
invention have been attained by providing an extrusion yjjg^al plate having a U-shaped notch 22 (see FIG. 3) and 
. device for extruding viscous material which comprises: ^ cylindrical edge at the circular portion, and a bottom 
(a) a main body of the extrusion device adapted to re- pi^te 24 of a metal plate having a semicircular walU the 
, ceive a tubular container containing viscous material, bottom plate being connected to the base member 21 
the tubular container having a nozzU at the front end 40 ^^d the head part 23 by welding. Namely, the extrusion 
. and a slidabie bottom at the rear end; (b) a push rod device main body 1 has a general configuration of bot- 
supported by the main body so as to be slidabie in the tomed cylinder with a half of the cylindrical wall por- 
axial direction of the main body, so that the viscous tion removed and is adapted to receive the cartridge 
material in the tubular container is extruded from the type tubular container 3 which is provided with a coni- 
nozzle when the slidabie bottom is pushed toward the 45 ca] nozzle 31 of synthetic resin at the front end and a 
nozzle by the push rod; (c) a push rod control means slidabie bottom 32 at the rear end to thereby form a 
comprising a control piece formed of a plate-like mate- tubular container main body 34 in which viscous mate- 
rial having a control opening of a diameter slightly rial 33 is contained. The cartridge type tubular con- 
larger than the outer diameter of the push rod to receive tainer 3 is put on the bottom plate 24 placing the nozzle 
the push rod so as to be slidabie in the axial direction of 30 31 through the U-shaped notch 22 of the head part 23, 
the push rod and a part supported by the main body so The tubular container 3 is previously filled with the 
as to be inclinable, and a spring member interposed viscous material 33 in a factory. For use of the viscous 
between the control piece and the main body to act on material, the top end of the nozzle 31 is cut to form a 
the control piece to be inclined at an angle with respect nozzle opening and a sealing 35 such as aluminum foil 
to the axis of the push rod so that frictional engagement 55 attached the bottom of the nozzle 31 is broken. 



between a circular edge portion of the control opening 
of the control piece and the outer circumferential sur- 
face of the push rod is established, and the frictional 
engagement is maintained when the push rod is stopped 
or is moved tn the direction opposite the forwarding 
direction of the push rod; and (d) a pressure releasing 
means which causes the push rod to move in the direc- 
tion opposite the forwarding direction. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a longitudinal cross-sectional view of a first 
embodiment of the extrusion device of the present in- 
vention; 



A through hole 25 is formed at the center of the base 
member 21 of the receiving part 2 and a push rod 8 is 
inserted in the through hole 25 so as to be slidabie along 
the central axial direction of the bottom plate 24 having 
60 a semicircular bottom wall A threaded portion 82 is 
formed at the distal end of the push rod «, and a disk-iike 
pressing member SI mtade of a metal plate is fitted to the 
end of the push rod 8 and secured by a nut 83 screw- 
engaged with the threaded portion, A knob portion 84 
65 is formed at the other end of the push rod 8 by bending 
the other end portion^ 

The driving part 5 has a base portion 52 having a 
generally U-shape in cross section and a grip portion 53 
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having a generally U-shape in cross section continuous 
to the base portion 52 and a fitting edge SI at an end of 
the base portion 52, all of which is formed by stamping 
a metal plate integrally. The driving part S is connected 
to the bottom of the base member 21 of the receiving 
part 2 by welding the fitting edge 51. Inside the base 
portion S2 of the driving part 5, there is provided a 
driving piece 4Z The driving piece 42 is in a rectangular 
shape made of a relatively thick plate-like material in 
which a through hole 41 having a diameter slightly 
greater than the outer diameter of the push rod 8 is 
formed. The driving piece 42 is supported by the push 
rod a by insertion of the push rod 8 in the through hole 

41 so that the driving piece is slidable in the axial direc- 
tion of the push rod 8 and movable with respect to the 
push rod 8 with some clearance between the through 
hole 41 and the outer circumference of the push rod 8. 
A coll spring 43 is interposed between the driving piece 

42 and the base member 21 of the receiving part 2 and 
around the push rod 8 to push the driving piece 42 in the 
direction away from the base member 21. A pin 54 is 
provided near the joint portion between the base por- 
tion 52 of the driving part 5 and the grip portion S3, The 
upper part of a lever 44 which is formed by stamping a 
metal plate into a U-shape in cross section is joumaled 
by the pin 54. A cylindrical post 45 is attached to the top 
of the lever 44 so as to oppose the lower part of the 
driving piece 42. Accordingly, when the lever 44 is 
turned toward the grip portion 53, the cylindrical post 
45 pushes the driving piece 42 against the spring action 
of the coil spring 43. 

When the driving piece 42 is pushed by the cylindri- 
cal post 45, it is inclined at an acute angle with respect 
to the axis of the push rod 8 as shown by two dotted 
chain lines in FIG. 1 so that the circular edge portion of 
the through hole 41 comes to frictional engagement 
with the outer circumferential surface of the push rod 8. 
Then, the driving piece 42 is forwarded along with the 
push rod 8 in the direction against the spring action of 
the coil spring 43. Thus, a push rod driving means 4 for 
forwarding the push rod 8 is constituted. The push rod 
8 is inserted in a freely slidable manner in a through hole 
55 formed in the base portion 52 of the driving part 5. 

The push rod control means 6 comprises a control 
piece 62 and a coil spring 65. The control piece 62 is 
made of a plate-like material in which a control opening 
61 having a diameter slightly larger than the outer diam- 
eter of the push rod 8 is formed in the substantially 
central portion in the longitudinal direction of the con- 
trol piece 62. The push rod 8 is inserted in the control 
opening 61 and the upper end of the control piece 62 is 
inserted in an aperture 64 formed in a supporting plate 

63 of a plate-like material which projects from the base 
portion 52 of the driving part 5 in substantially parallel 
to the axis of the push rod 8, The coi! spring 65 is pro- 
vided between the lower part of the control piece 62 
and the base portion 52 to push the lower part of the 
control piece 62 in the direction opposite the forward- 
ing direction of the push rod 8. The aperture 64 is 
formed to have both edges 66^ 67 which oppose with a 
predetermined span along the axial direction of the push 
rod 8. When the push rod 8 is in stopped condition, the 
control piece 62 is urged to the edge 66 of the aperture 

64 by the spring action of the coil spring 65, the edge 66 
being opposite to the forwarding direction of the push 
rod. In this case, the control piece 62 is inclined with 
respect to the axial direction of the push rod 8 so that 
the circular edge portion of the control opening 61 is in 



frictional engagement with the outer drcumferential 
surface of the push rod 8, with the result that the con- 
trol piece 62 prevents movement of the push rod 8 in the 
direction opposite the forwarding direction. 

5 When the push rod 8 is advanced in one direction of 
its axial direction, i.e. in the forwarding direction, the 
control piece 62 moves together with the push rod 8 
while maintaining the frictional engagment with the 
push rod 8. When the upper end of the control piece 

10 comes to contact with the other edge 67 of the aperture 
64, the coil spring 65 is further compressed according to 
the movement of the push rod 8 whereby an angle of 
inclination with respect to the push rod 8 is changed and 
the frictional engagement of the control opening 61 

15 with the push rod 8 is weakened. Accordingly, the 
control piece 62 remains in the position to allow the 
movement of the push rod 8 in its axial direction. When 
the movement of the push rod 8 by means of the driving 
piece 42 is stopped, the angle of inclinaUon of the con- 

20 trol piece 62 becomes larges by the action of the coil 
spring 65, and the control piece 62 is again brought into 
frictional engagement with the push rod 8* Then, the 
push rod 8 is movable in the direction opposite the 
forwarding direction until the upper end of the control 

25 piece 62 comes into contact with the edge 66 of the 
aperture 64. 

When the extrusion device main body 1 is held by one 
hand and the lever 44 is turned toward the grip portion 
53 by the other hand, the push rod 8 is forwarded in one 

30 direction along the axial direction by means of the driv- 
ing piece 42, whereby the slidable bottom 32 of the 
tubular container 3 is pushed by the pressing member 81 
attached at the front end of the push rod 8 and the 
viscous material 33 is extruded from the nozzle 31. In 

55 this case, the upper end of the control piece 62 is ill 
contact with the edge 67 of the aperture 64 and the 
control piece 62 remains at a position compressing the 
coil spring 65. When the lever 44 is released to stop the 
forwarding operation of the push rod 8, the control 

40 piece 62 comes to frictional engagment with the push 
rod 8 at that position. At the same time, the force caus- 
ing the driving piece 42 to incline at an acute angle with 
respect to the push rod 8 disappears, whereby the fric- 
tional engagement between the driving piece 42 and the 

45 push rod 8 also disappears, and the driving piece 42 and 
the lever 44 return to their original positions while the 
push rod 8 remains at the stop position. In this case, a 
force caused by expansion of air remaining in the tubu** 
lar container 3 and compressed during the forwarding 

50 operation of the push rod 8 acts on the push rod 8. 
Therefore, the push rod 8 is moved m the direction 
opposite the forwarding direction firom a position that 
the upper end of the control piece 62 is in contact with 
the edg<? 67 of the aperture 64 into a position that the 

55 upper end comes to contact with the other edge 66. By 
the movement of the push rod 8, expansion of the air 
compressed in the tubular container 3 is absorbed to 
prevent unwanted discharge of the viscous material 33 
from the nozzle 31. Thus, the extrusion device being 

60 free from unwanted discharge of the viscous material 
can be attained by determination of the distance be- 
tween the edges 66, 67 of the aperture 64 to be suflnicient. 
to absorb expansion of air compressed, in consideration 
of the length of stroke of the driving piece 42, 

65 FIG. 4 shows a second embodiment of the present 
invention. In this embodunent, changes in two points 
are made. Firstly, the tubular container 3 is formed 
integrally with the extrusion device main body 1. 
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Namely, the tubular container 3 is formed in such a 
manner that a head part 37 with a nozzle 36, which may 
be shaped by stamping a plate-like material into a bot* 
tomed tubular bodyj is screw-fitted to a cylindrical main 
body 38. An end portion of the main body 38 is con- 5 
nected by welding to a cylindrical fitting edge 59 which 
is adjacent to the driving part 5, and a piston 39 fitted to 
the inner surface of the cylindrical main body 38 is 
connected to the top end of the push rod 8. Secondly, 
the driving means 4 has been replaced by an electrically JO 
driving unit 7» Namely, the driving means is constructed 
in such a manner that a lever 71 made of an L-shaped 
plate-like material is journaled at its bent portion by the 
pin 54; a cylindrical post 73 similar to the cylindrical 
post 45 is attached to the end of oiie leg 72 of the lever 15 
71; an elongated hole 75 is formed in the other leg 74; an 
electromagnetic solenoid 76 is provided in the grip 
portion 53 of the driving part 5; the end of an operating 
rod 77 of the electromagnetic solenoid 76 is engaged 
with the elongated hole 75 of the leg 74 in a siidable 20 
manner and a normally opened switch 78 is attached to 
the grip portion 53. When the normally opened switch 
78 is closed, the electromagnetic solenoid 76 is actuated 
by a power source (not shown) through a conductor 79 
to retract the operating rod 77 to thereby cause turning 25 
movement of the lever 71. In FIG. 4, the same reference 
numerals as in FIGS. 1 to 3 designate the same parts, 
and therefore, description is omitted. 

In the modified embodiment in which the tubular 

■ container 3 is formed integrally with the extrusion de- 30 

■ vice main body 1, the extrusion device is used as fol- 
lows. The nozzle 36 is inserted in a container for trans- 

: portion or storage in which viscous material is filled^ the 
control piece 62 of the push rod control means 6 is 
- pushed to compr^ the coil spring 65 to thereby release 35 
• frictional engagement with the push rod S> and then the 
knob portion 84 formed at the rear end of the push rod 
8 is pulled to retract the push rod to thereby introduce 
; the viscous material 33 into the cylindrical main body 
.■'38, Alternatively, the head part 37 is removed from the 40 
■: cylindrical main body 38, viscous material 33 is filled in 
the main body 38 directly from the container, and there- 
after the head part 37 is screw-fitted to the cylindrical 
main body 38. 

The electrically driving unit 7 causes an angular 45 
movement of the lever 71 each time the normally 
opened switch 78 is pushed by the user*s fingers. The 
driving piece 42 is pushed by the cylindrical post 73 to 
forward the push rod 8 for extrusion of the viscous 
material 33. The function and effect in this embodiment 50 

■ is the same as the embodiment in FIGS. 1 to 3, and 
therefore, description is omitted. 

The change in design in two points as described 
above may be done for the embodiment in FIG* 4. 
However, either one change of design may be applied 55 
to the embodiment shown in FIGS. 1 to 3. 

FIG. 5 shows a third embodiment of the present 
invention. The third embodiment is of a type in which 
the cartridge type tubular container 3 is received in the 
receiving part 2 of the main body 1 as in to the embodi- 60 
ment shown in FIG. 1. The construction of the driving 
part containing the driving means 4 is also identical 
with that of the embodiment in FIGS. 1 to 3, Accord- 
ingly, the same reference numerals as in FIGS, i to 3 
designate the same parts and therefore, description is 65 
omitted. 

In the third embodiment, the construction of a push 
rod control means 106 is different from that of the first 
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embodiment. Namely, the push rod control means 106 is 
so constructed that a control piece 162 formed of a 
plate-like material has a control opting 161 having a 
diam^er slightly greater than the outer diameter of the 
push rod 8 and formed at the substantially central por- 
tion in the longitudinal direction of the control piece 
162. The push rod 8 is inserted in the control opening 
161. A pulling rod 164 is slidably inserted in a through 
hole 163 formed at the upper part of the control piece 
162 and a through hole S6 formed in the base portion 52 
of the driving part 5 so as to be in substantially parallel 
to the axial direction of the push rod 8. An end of the 
pulling rod 164 extending in the base portion 52 has a 
threaded portion. A coil spring 165 is interposed be- 
tween the inner surface of the base portion 52 and a stop 
piece 167 which is retained by a nut 166 fastened by 
screw engagement with the threaded portion of the 
pulling rod 164. An enlarged portion 168 is formed on 
the other end of the pulling rod 164 to exert the spring 
action of the ooil spring 165 on the control piece 162. A 
supporting plate 169 of a plate-like material whose one 
end is connected to the base portion 52 by welding and 
which extends in substantially parallel to the push rod 8 
is provided so that the other end of the supporting plate 
169 is in contact with the control piece 162 at the inter- 
mediate position between the control opening 161 and 
the through hole 163, Accordingly, the upper part of 
the control piece 162 is pulled by the pulling rod 164 by 
the aid of the coil spring 165 around the fulcrum point 
at the top end of the supporting plate 169 to be uiclined 
at an acute angle with respect to the axis of the push rod 
8, whereby the circular edge portion of the control 
opening 161 is frictionally engaged with the outer cir- 
cumferential surface of the push rod 8. 

In the third embodiment, when the push rod 8 is 
pushed forwardly in its axial direction by the driving 
means 4, the control piece 162 is caused to turn around 
the fulcrum point at the top end of the supporting plate 
169 due to friction between the control opening 161 and 
the push rod 8 to change the inclination angle. Change 
in the inclination angle of the control piece 162 weakens 
the frictional engagement with the push rod 8* Accord- 
ingly, the forwarding movement of the push rod 8 is 
allowed by the control piece 162 with the changed 
inclination angle. When the push rod 8 IS stopped, 
strong frictional engagement between the control piece 
162 and the push rod 8 is established by the spring ac- 
tion of the coil spring 165. At the moment, a force of 
expansion of air compressed in the tubular container 3 
acts on the push rod 8 in the direction opposite the 
forwarding direction. Then, the control piece 162 
moves together with the push rod 8 maintaining the 
frictional engagement with the push rod 8 in the direc- 
tion opposite the forwarding direction of the push rod 
while compressing the coil spring 165- By the retracting 
movement of the push rod 8, expansion of air com- 
pressed in the container is absorbed, whereby unwanted 
discharge of the viscous material 33 from the noaasle 31 
is prevented- 

FIG. 6 shows a fourth embodiment of the present 
invention. The fourth embodiment is of a type sunilar to 
the first embodiment in which a cartridge type tubular 
container 3 is received in a receiving part 2 of an extru- 
sion device main body 1 and a driving part 5 includes a 
driving means 4 Accordingly, the same reference nu- 
merals as in FIGS. 1 to 3 designate the same parts, and 
therefore, description is omitted. 
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In the fourth embodiment, the construction of a push 
rod control means 206 is different from those of the first 
and third embodiments. Namely, the push rod control 
means 206 is constructed in such a manner that a control 
piece 262 is formed of a plate-hke material and has a 5 
control opening 261 having a diameter slightly larger 
than the outer diameter of the push rod 8 at the substan- 
tially centra! portion in the longitudinal direction of the 
control piece 262. The push rod 8 is inserted in the 
control opening 261, A pulling rod 264 is slidably in- 10 
serted in a through hole 263 formed at the upper part of 
the control piece 262 and the through hole 56 formed in 
the base portion 52 of the driving part 5 so as to be in 
substantially parallel to the axis of the push rod 8, A first 
coil spring 265 is interposed between a stop piece 267 15 
adjacent to a nut 266 which is screw-fitted to an end of 
the pulling rod 264 and the inner surface of the base 
portion 52. The fttst coil spring 265 is wound around the 
pulling rod 264 so that the spring action of the first coil 
spring 265 is exerted on the control piece 262 by means 20 
of an enlarged portion 268 formed at the other end of 
the pulling rod 264, A second coil spring 269 is inter- 
posed between the control piece 262 and the base por- 
tion 52 and is wound around the push rod 8 so as to push 
the control piece 262 in the direction opposite the for- 25 
warding direction of the push rod 8, whereby the con- 
trol piece 262 is caused to be inclined at an acute angle 
with respect to the axis of the push rod 8 and the circu- 
lar edge portion of the control opening 261 is friction- 
ally engaged with the outer circumferential surface of 30 
the push rod 8. 

In the fourth embodiment, when the push rod 8 is 
forwarded by the driving means 4, the control piece 262 
keeping the frictional engagement with the push rod 8 
moves, the one hand, to compress the second coil spring 35 
269 and on the other hand to release the compression of 
the first coil spring 265. Accordingly^ when the second 
coil spring 269 is slightly compressed and the first coil 
spring 265 slightly elongated, the inclination angle of 
the control piece 262 to the push rod 8 is changed to 40 
weaken the frictionat engagement with the push rod 8, 
and the push rod 8 is further forwarded while the con- 
trol piece 262 is left at a position where the inclination 
angle is changed. When the movement of the push rod 
8 is stopped, frictional engagement is again established 45 
between the control piece 262' and the push rod 8 by the 
spring action of the second coil spring 269, In this case, 
expansion of air compressed in the tubular container 3 
acts on the push rod 8 in the direction opposite the 
forwarding direction* Accordingly, the control piece 50 
262 moves compressing the first coil spring 265 in the 
direction opposite the forwarding direction of the push 
rod 8 while keeping the frictional engagement with the 
push rod Br thereby absorbing a force of expansion of 
the compressed air, with the result of prevention of the 55 
unwanted discharge of viscous material 33 from the 
nozzle 31* 

In the fourth embodiment, the second coil spring 269 
serves as a fulcrum point for the control piece 262, For 
the purpose of this, the spring action of the second coil 60 
spring 269 is made sufficiently greater than that of the 
first coll spring 265. 

It is possible that change of design concerning two 
points described with reference to FIG, 4 is made simul- 
taneously or separately to the third and fourth embodi- 65 
ments. 

Thus, according to the first to the fourth embodi- 
ments of the present invention, when viscous material 



filled in the tubular container is extruded from the noz- 
zle formed at the front end of the tubular container by 
forwarding the push rod in one direction along the axial 
direction, the control piece of the push rod control 
means moves with the push rod for a predetermined 
distance because the circular edge portion of the con- 
trol opening of the control piece is frtctionalJy engaged 
with the outer circumferential surface of the push rod. 
When the push rod is further advanced over the prede- 
termined distance, the inclination angle of the control 
piece with respect to the axis of the push rod is changed 
to weaken the frictional engagement with the push rod, 
whereby the forwarding movement of the push rod is 
not hindered. When the push rod is stopped to go for- 
ward, i.e. extruding operation for the viscous material is 
stopped, the push rod control means causes the control 
piece to be inclined at an acute angle again with respect 
to the axis of the push rod by the spring action of the 
coil spring to establish the frictional engagement with 
the push rod at a position where the push rod is stopped. 
In this case, when a force of expansion of air com- 
pressed in the tubular container acts on the push rod in 
the direction opposite the forwarding direction of the 
push rodt the push rod moves in the opposite direction 
together with the control piece for a predetermined 
distance to absorb the expansion of the air. When the 
forwarding movement of the push rod is started again^ 
the viscous material can be extruded. 

As described above, since expansion of air in the 
tubular container is absorbed by the retracting move- 
ment of the push rod, unwanted discharge of the vis- 
cous material in the tubular container can be prevented. 
Further, waste of the viscous material and unexpected 
contamination of an operator*s body and place for 
working are avoided. 

In the foregoing embodiments, it is possible to use a 
driving means in which the push rod as forwarded in 
one direction along its axial direction when the driving 
means is actuated and the push rod is allowed to move 
in the direction opposite the former direction when the 
driving means is in non-operation, 

FIGS. 7 to 9 show a fifth embodiment of the present 
invention. In the figures, the same reference numerals as 
in FIGS. 1 to 6 designate the same parts, and therefore, 
. description of these parts is omitted. 

Inside the base portion 52 of the driving part 5, there 
is provided a driving piece 342 formed of a rectangular 
thick plate-iike material in which a control opening 341 
having a diameter slightly greater than the outer diame- 
ter of the push rod 8 is formed. The driving piece 343 Is 
slidable in the axial direction of the push rod with some 
clearance by inserting the push rod 8 in the control 
opening 341. 

A push rod control means 306 has a control piece 362 
formed of a plate-like material in which a control open- 
ing 361 having a diameter slightly larger than the outer 
diameter of the push rod 8 at the substantially central 
portion in the longitudinal direction of the control piece 
362, The push rod 8 is inserted in the control opening 
361, The control piece 362 is tomably supported at a 
portion above the control opening 361 by inserting that 
portion in an aperture 364 which is formed in a support- 
ing plate 363 projecting from the base portion 52 of the 
driving part 5 extending in substantially parallel to the 
axial direction of the push rod. A second coil spring 365 
is wound around the push rod 8 md between the con- 
trol piece 362 and the base portion S2, whereby the 
control piece 362 is pushed in the second direction 
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along the axis of the push rod, which is opposite the 
forwarding directioti of the push rod. 

The driving piece 342 has at the upper end a releasing 
piece 391 extending at the right angle in the second 
direction of the axial direction of the push rod S so that 
the releasing piece 391 projects outwardly from the 
base portion 52. A recess 359 is formed at the upper part 
of the base portion 52 of the driving part 5. The length 
of the releasing piece 391 is so determined that when the 
driving piece 342 is brought to a critical position in the 
second direction along the axial direction of the push 
rod 8, namely, the original position of the driving piece 
342, it comes in contact with the upper part of the con- 
trol piece 362 to push it, with the result that the control 
piece 362 is turned around the fulcrum point at the 
aperture 364 of the supporting plate 363 in the direction 
compressing the second coil spring 365, whereby the 
inclination angle of the control piece 362 to the push 
rod 8 is changed thereby to release frictionaJ engage- 
ment between the circular edge portion of the control 
opening 361 and the outer circumferential surface of the 
push rod 8. 

According to the fifth embodiment, when the extru- 
sion device main body 1 is held by gripping the grip 



In the seventh embodiment, a push rod control means 
406 comprises a control piece 462, a supporting plate 
463 having an aperture 464, and a second spring 465, 
The control piece 462 has an extension 466 at the lower 
5 part which is integrally formed with the control piece 
462, The lower part of the extension 466 extends inside 
the grip portion 53 through a through hole 458 formed 
in the base portion 52 of the driving part 5 or the grip 
portion 53. A hole 492 is formed in the lower part of the 
50 extension 466, and a hole 493 is formed in the lever 44 
opposing the hole 492. A wire 494 having head portions 
495 at both ends extends between the holes 492, 493 
with the head portions 495 engaging with the holes. The 
length of the wire 494 is determined such that when the 
15 driving piece 42 is returned to a critical position in the 
second direction along the axial direction of the push 
rod 8 (namely, its original position) by the spring action 
of the coil spring member 43, and the lever 44 is also 
returned to the original position by the driving piece 42, 
20 the control piece 462 is turned around the fulcrum point 
at the aperture 464 of the supporting plate 463 against 
the spring action of the second spring 465 to change the 
inclination angle of the control piece 462 with respect to 
the push rod 8, whereby the frictional engagement be- 



portion 53 and the lever 44, and the lever 44 is repeat- 25 tween the control piece 462 and the push rod 8 is re- 

edly operated around the pin 54, the push rod 8 is inter- leased. 

mittently forwarded in the first direction along the axis In the seventh embodiment, the function of extrudmg 

of the push rod to extrude the viscous material 33 from the viscous material 33 by the operation of the lever 44 

the nozzle 31 of the tubular container 3. While the lever is the same as that in the fourth embodiment, However, 

44 is operated^ the push rod is stopped each time of the 30 when a force exerted by the operator's hand as applied 
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operation by means of the control piece 362. However, 
when an operator stops to extrude the viscous material 
by making the lever 44 free, the driving piece 342 is 
returned to the critical position in the second direction 
(i.e., to its original position) by the spring action of the 35 
coil spring 43. At the moment, the releasing piece 391 
projecting from the upper end of the driving piece 342 
comes in contact with the upper part of the control 
piece 362 to change the inclination angle of the control 
piece 362. The change of the angle for the control piece 
362 releases the frictional engagement between the con- 
trol piece 362 and the push rod 8. When the forwarding 
movement of the push rod 8 in the first direction is 
stopped, there is tendency of expansion of air com- 
pressed in the tubular container 3 due to pressure ap- 
plied by the push rod 8. A force of expansion of air 
functions on the one hand to extrude the viscous mate- 
rial 33 from the nozzle 31 and on the other hand to 
return the push rod 8 in the second direction. In this 
case, however, since the frictional engagement between 50 
the control piece of the push rod control means 6 and 
the push rod 8 is released by the releasing piece 391, the 
push rod 8 is returned in the second direction due to 
expansion of air thereby absorbing the force of expan- 
sion of air to prevent unwanted discharge of the viscous 55 
material 33 from the nozzle 31. 

FIG, to shows a sixth embodiment of the extrusion 
device in which the relating means as shown in FIGS. 7 
to 9 is applied to the embodiment shown in FIG, 4. 

FXG. 11 shows a seventh embodiment of the present 60 
invention in which a cartridge type tubular contemer 3 
is received in the receiving part 2 of the extrusion de- 
vice main body 1 which is similar to the embodiment in 
FIG- 7. The construction of the driving part 5 contain- 
ing the driving means 4 is also identical with that in 65 
FIGS, 7 to 9. Accordingly, the same reference numerals 
as in FIGS. 7 to 9 designate the same parts, and there- 
fore, description of these parts is omitted. 



to the lever 44, tension of the wire 494 is released, 
whereby the function of the control piece 62 for pre- 
venting the movement of the push rod 8 in the second 
direction can not be hindered. When the lever 44 be- 
comes free from the operator and extruding operation 
of the viscous material 33 is stopped, namely, the driv- 
ing piece 42 is returned to the original position and the 
lever 44 is also returned to the original position, the 
wire 494 extends tightly so as to pull the extension 4^. 
Then, the inclination angle of the control piece 462 is 
changed and the frictional engagement between the 
control piece 462 and the push rod 8 is released to ren- 
der the movement of the push rod 8 in the second direc- 
tion to be free. Accordingly, a force of expansion of air 
compressed in the tubular container 3 is absorbed as in 
the fourth embodiment, whereby unwanted discharge 
of the viscous material 33 jfirom the nozzle 31 is pre- 
vented. 

The change of design in two points descritbed with 
reference to the embodiment as shown in FIG. 4 can 
also be possible for the seventh embodiment 

Thus, in the seventh embodiment, when the lever 44 
is operated to move the driving piece 42 in the first 
direction, the push rod 8 is forwarded in the first direc- 
tion by the Mctional engagement between the driving 
piece 42 and the push rod 8* On the other hand, when 
the driving piece 42 is moved in the second direction, 
the push rod 8 is retained at a position that the push rod 
8 has been moved in the first direction* By the intermit- 
tent movement of the push rod 8, a desired amottnt of 
the viscous mat^ial 33 can be extruded from the tubular 
container 3 to apply to a desired point. 

In addition to the above-mentioned construction, the 
seventh embodiment of the present invention comprises 
a releasing means for disengaging the push rod from the 
control piece when the driving piece is brought to a 
critical position in the second direction for the push rod* 
For instance, the releasing means is provided with a 
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releasing piece extending from the driving piece to be m 
contact with the control piece or a releasing wire con- 
necting the extension of the control piece to the lever. 
Accordingly, when the driving piece comes to a critical 
position in the second direction without any operational 
force applied to the lever due to interruption of extru- 
sion, the frictional engagement between the push rod 
and the control piece is released, and a force of expan- 
sion of air compressed in the tubular container can be 
absorbed without prevention of the movement of the 
push rod in the second direction. Thus, a cause of un- 
wanted discharge of the viscous material can be elimi- 
nated. 
What is claimed is: 

1. An extrusion device for extruding viscous materiaL 
said extrusion device compri^ng; 

(a) a main body adapted to receive a tubular container 
containing viscous material and having a nozzle at 
the distal end and a slidabJe bottom at the proximal 
end; 

(b) a push rod supported by said main body so as to be 
slidable in the axial direction of said main body, 
whereby, in use, viscous material in a tubular con- 
tainer received in said main body is ^jxtruded from 
the nozzle at the distal end of the tubular container 
when the sHdable bottom at the proximal end of the 
tubular container is pushed toward the distal end of 
said main body by said push rod; and 

(c) a push rod control means comprising: 

(i) a supporting plate projecting from said main 
body at least generally parallel to the axial direc- 
tion of said push rod, said supporting plate hav- 
ing an aperture therethrough; 

(ii) a control piece having a first end, a second end, 
and a ctontrol opening therethrough intermediate 
its first and second ends, said control opening 
receiving said push rod, the first end of said 
control piece being received m said aperture in 
said supporting plate and being both axially mov- 
able relative to said push rod and said main body 
and pivotably movable relative to said push rod 
and said main body; and 

(iii) a first spring member inteiposed between said 
main body and the second end of said control 
piece, said first spring member urging said con- 
trol piece to pivot into an inclined position rela- 
tive to the axis of said push rod, in which in- 
clined position opposed portions of the periph- 
ery of said control opening frictionally engage 
said push rod, which frictional engagement is 
maintained when said push rod and said control 
piece are moved axially relative to said main 
body until contact of said control piece with the 
periphery of said aperture causes said control 
piece to pivot relative to said push rod so as to 
release the frictional engagement between said 
push rod and the opposed portions of the periph- 
ery of said control opening, 

2. An extrusion device as recited in claim 1 wherein: 

(a) said push rod is circular in cross-section and 

(b) said control opening is circular in shape. 

3, An extrusion device as recited in claim 1 wherein 
said first spring member is a coil spring. 

4, An extrusion device for extruding viscous material, 
said extrusion device comprising: 

(a) a main body adapted to receive a tubular con- 
tainer containing viscous material and having a 
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nozzle at the distal end and a slidable bottom at the 
proximal end; 

(b) a push rod supported by said main body so as to be 
slidable in the axial direction of said main body, 

5 whereby, in use , viscous material in a tubular con- 
tainer received in said main body is extruded from 
the nozzle at the distal end of the tubular container 
when the slidable bottom at the proximal end of the 
tubular container is pushed toward the distal end of 

10 said main body by said push rod; and 

(c) a push rod control means comprising: 

(i) a supporting plate projecting from said main 
body at least generally parallel to the axial direc- 
tion of said push rod; 

(ii) a control piece having a first end, a second end, 
and a control opening therethrough formed in 
the first end of said control piece and receiving 
said push rod, said control piece being both axi- 
ally movable relative to said push rod and said 
main body and pivotally movable relative to said 
push rod and said main body, said supporting 
plate contacting said control piece intermediate 
the first and second ends of said control piece; 

(iii) a first spring member acting on the second end 
of said control piece and urging said control 
piece to pivot into an inclined position relative to 
the axis of said push rod, in which inclined posi- 
tion opposed portions of the periphery of said 
control opening frictionally engage said push 
rod, which frictional engagement is maintained 
when said push rod and said control piece are 
moved axially relative to said main body until 
contact of said control piece with said support- 
ing plate causes said control piece to pivot rela- 
tive to said push rod so as to release the frictional 
engagement between said push rod and the op- 
posed portions of the periphery of said control 
opening, 

5. An extrusion device as recited in claim 4 wherein: 

(a) said push rod is circular in cross-section and 

(b) said control openhig is drcular m shape. 

6. An extrusion device as recited in claim 4 wherein : 
45 (a) a first throaghhole is formed in the second end of 

said control piece; 

(b) a pulling rod is recdvcd in said first throughhole; 
and* 

(c) said first spring member acts on said pulling rod. 
50 7. An extrudon device as recited in claim 6 wherdn; 

(a) said pulling rod pa^s through a second through- 
hole in said main body; 

(b) a spring seat is mounted on said pulling rod; and 

(c) said first spring member bears at one end against 
55 said spring seat and at the other end against said 

main body, 

8, An extrusion device for extruding viscous material, 
said extrudon device comprising: 

(a) a main body adapted to receive a tubular container 
60 containing viscous material and having a nozzle at 

the distal end and a slidable bottom at the proximal 
end; 

(b) a push rod supported by said main body so as to be 
slidable in the axial direction of said main body, 

65 whereby, in use, viscous material in a tubular con- 
t£dner received in said main body is extruded from 
the nozzle at the distal end of the tubular container 
when the slidable bottom at the proxhnal end of the 
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tubular container is pushed toward the distal end of 
said main body by said push rod; 

(c) a driving piece having a first control opening 
therethrough receiving said push rod, said driving 
piece t^ing both axialiy movable relative to said 
push rod and said main body and pivotally movable 
relative to said push rod and said main body; 

(d) a driving means comprising: 

(i> a second spring member urging said driving 
piece toward the proximal end of said main body 
and 

(ii) first means for moving said driving piece 
toward the distal end of said mmn body against 
the urging of said second spring member^ and 
(c> a push rod control means comprising: 

(i) a supporting plate projecting from said main 
body at least generally parallel to the axial direc- 
tion of said push rod, said supporting plate hav- 
ing an aperture therethrough; 

(ii) a control piece having a second control opening 
therethrough receiving said push rod, said con- 
trol piece being received in said aperture in said 
supporting plate and bdng both axialiy movable 
relative to said push rod and said main body and 
pivotally movable relative to said push rod and 
said main body; 

(in) a releasing piece projecting from said driving 
piece toward said control piece; and 

(iv) a first spring member urging said control piece 
to pivot into an inclined position relative to the 
axis of said push rod, in which inclined position 
opposed portions of the periphery of said second 
control opening frictionally engage said push 
rod, which fticttonal engagement is maintained 
when said push rcwJ and said control piece are 
moved axialiy relative to sdd main body until 
contact of said control piece with said releasing 
piece causes said control piece to pivot relative 
to said push rod so as to release the frictional 
engagement between said pmh rod and the op- 
posed portions of the periphery of said second 
control opening. 

9. An extrusion device as recited in claim 8 wherein: 

(a) said push rod is circular in cross-secUon and 

(b) said control opening is circular in shape. 

10. An extrusion device as recited in claim 8 wherein 
said first means comprise a lever manually pivotable 
about a fulcrum on said main body- 

11. An extrusion device as recited in claim 8 wherein 
said first means comprise a lever pivotable about a ful- 
crum on said main body by electromagnetic means. 

12. An extrusion device as recited in claim 8 wherein 
said first spring member is a coil spring which bears at 
one end against said main body and at the other end 
against said control piece. 

13. An extrusion device as recited in claim 12 wherein 
said coil spring surrounds said push rod. 

14. An extrusion device fbr extruding viscous mate- 
rial, said extrusion device comprising: 

(a) a main body adapted to receive a tubular container 
containing viscous material and having a nozzle at 
the distal end and a slidable bottom at the proximal 
end; 



(b) a push rod supported by said main body so as to be 
shdable in the axial direction of said main body, 
whereby, in use, viscous material in a tubular con- 
tainer received in said main body is extruded from 

5 the nozzle at the distal end of the tubular container 
when the slidable bottom at the proximal end of the 
tubular container is pushed toward the distal end of 
said main body by said push rod; and 

(c) a driving piece having a first control opening 
10 therethrough receiving said push rod, said driving 

piece being both axialiy movable relative to said 
push rod and said main body and pivotally movable 
relative to said push rod and said main body; 

(d) driving means comprising: 

15 (i) a second spring member urging said driving 
piece toward the proximal end of said main body 

(ii) a lever having a first end and a second end, said 
lever being pivotable at a point intermediate its 

20 first and second ends about a fulcrum on said 

main body, said lever bearing against said driv- 
ing piece such that pivotable movement of said 
lever about said fulcrum in a first direction 
causes said driving piece to move toward the 

25 distal end of said main body against the urging of 

said second spring member; and 

(e) a push rod control means comprising: 

(i) a supporting plate projecting from said main 
body at least generally parallel to the axial direc- 

30 tion of said push rod, said supporting plate hav- 

ing an aperture therethrough; 

(ii) a control piece having a second control opening 
therethrough receiving said push rod, said con- 
trol piece being received in said aperture in satd 

35 supporting plate and being both axialiy movable 

relative to said push rod and said main body and 
pivotally movable relative to said push rod and 
said maui body; 

(iii) a wire connecting said control piece to said 
40 lever; and 

(iv) a first spring member urging said control piece 
to pivot into an inclined position relative to the 
axis of said push rod, in which inclined position 
opposed portions of the periphery of said control 

43 opening frictionally engage said push rod, which 

frictional engagement is maintained when said 
push rod and said control piece are moved axi- 
aliy relative to said main body until said wire 
becomes taut, causing said control piece to pivot 

50 relative to said push rod so as to release the fVic* 

tional engagement between said push rod and the 
opposed portions of the periphery of said control 
openings 

15. An extrusion device as recited in claim 14 
55 wherdn: 

(a) said push r<Kl is circular in cross-section and 
<J>) said control opening is circular in shape. 

16. An extrusion device as recited in clahn 14 wherein 
said first spring member is a coil spring which bears at 

60 one end against said main body and at the other end 
against said control piece. 

17* An extrusion device as recited in claim 16 wherein 
said coil spring surrounds said push rod, 

m ijc « Hp 4c 
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